The quadrupedal Sauropods -the biggest dinosaurs to walk the Earth -evolved from bipedal ancestors. Two new early sauropodomorphs from South Africa and Argentina indicate that very large, flexed-limbed sauropodomorphs coexisted with early columnar-limbed sauropods for 20 million years.
Just like in the famous Orwell quote, the number of legs has been of central importance in dinosaur research. However, dinosaurs several times underwent the transition in the opposite direction than in Animal Farm, from two legs to four [1, 2] . And every time, this transition was accompanied by a marked increase in body size. The ultimate 'good' animals on the dinosaur farm were, by a long shot, the giant long-necked sauropods of the Jurassic and Cretaceous. In fact, sauropods were the largest animals to ever walk the earth and were an order of magnitude heavier than any other land animal, past or present. Weighing in at 80 or more metric tons [3] , sauropods required four pillar-like limbs to distribute this weight [4, 5] . Two new papers [6, 7] -one by Blair McPhee, Jonah Choiniere and colleagues [6] in this issue of Current Biology -now shed light on the early evolution of these giants, describing remarkably similar dinosaurs from very different places (South Africa and Argentina) and times (before and after the major extinction event at the end of the Triassic, 201 million years ago). Both teams reached very similar conclusions, culminating in the christening of a new group of dinosaurs -in a remarkable case of independent scientific convergence both teams named this group the Lessemsauridae.
Sauropods evolved from some sort of prosauropods (more properly 'basal sauropodomorphs') in the Late Triassic. Prosauropods, like all basal dinosaurs, originally walked on their hind legs only (bipedal), and the origin of sauropods thus entailed the transition from a bipedal gait to a quadrupedal gait. This transition also occurred in several other plant-eating dinosaur groups [1, 2] . Only the meat-eating dinosaurs (theropods), a subgroup of which are the living birds, never evolved quadrupedality.
Quadrupedality being such a prevalent pattern and its apparent link to giant body size justifies the attention any new dinosaur skeleton that informs on these issues will garner. One such find is described by McPhee and colleagues [6] from the Early Jurassic Upper Elliot Formation of South Africa and is about 200 to 195 million years old. This new species, christened Ledumahadi mafube (''dawn giant thunderclap''), reached the enormous (by non-sauropod standards) body mass of 12 tons and walked on four legs. Another new species, Ingentia pirma (''first giant''), is described by Apaldetti et al. [7] . About 209 million years old, this animal comes from the Late Triassic of Argentina and was about 70% of the linear size of Ledumahadi. New material of an older but closely related form, Lessemsaurus, also indicates that these animals could reach 7 to 10 tons [7] . Together with Ledumahadi and Ingentia, Lessemsaurus forms the newly recognized group Lessemsauridae. Lessemsaurids resemble other dinosaurian quadrupeds like Stegosaurus and Triceratops in lacking the columnar (straight and upright) forelimbs of sauropods. This is apparent from the different shape of their ulna, wrist and thigh bone (femur), which are more reminiscent of prosauropods. Instead, lessemsaurids probably planted their forefeet rather far apart and with a distinctly flexed elbow when walking. True sauropods, which split from the Lessemsauridae at the end of the Norian stage of the Late Triassic (209 million years ago; Figure 1 ), have columnar limbs as a key adaptation [5] . Columnar limbs paved the way for reaching gigantic sizes, far surpassing those of all other dinosaurs, and for a major radiation starting in the Early Jurassic, while other sauropodomorph lineages died out. However, while Ledumahadi and Lessemsaurus might have been close to the upper body size limit possible for animals with a flexed limb posture [6] , early sauropods were smaller or equal in size to Ledumahadi and Lessemsaurus. This suggests that size increase might not have been the only driving factor leading to the evolution of columnar limbs-in fact, as so often in nature, the story is much more complex. Sauropod gigantism was made possible by a unique combination of primitive features, such as egg laying and not chewing, and evolutionary innovations, such as an extremely long neck, a bird lung and warm-bloodedness [4, 5] . The most important advance of McPhee and colleagues [6] , however, is probably developing a method for determining whether a given animal was bipedal or quadrupedal. The new method relies on the observation that in bipeds the forelimb bones are much more slender than the hindlimb bones. Thus, the shaft circumferences of the upper arm bone (humerus) and the femur of species of known stance can be used to statistically predict stance. But can data derived from a fundamentally different group such as mammals be used to predict stance in dinosaurs? Sauropod dinosaurs, like birds but in contrast to mammals and ornithischian dinosaurs, had large parts of their neck and trunk space filled with air sacs, shifting their center of mass backwards [8] and resulting in an increased circumference of the hind limb while that of the forelimb decreased. Despite potential drawbacks, the new method predicts stance in mammals based on dinosaur data surprisingly well.
Whether walking on two legs or on four, walking leaves tracks that can fossilize, spawning the discipline of dinosaur ichnology. While tracks will provide an unequivocal view of how an animal walked, their disadvantage is the difficulty of identifying the track maker. No dinosaur ever was found dead in its tracks, requiring some detective work. The evidence in the case of dinosaur tracks consists of Tetrasauropus, a large trackway from the Upper Triassic of Lesotho, shows flexed and splayed forelimbs, corresponding to the condition inferred for Ledumahadi (trackway drawing adapted from [9] and [10] ). Sauropods, which are characterized by columnar, unflexed limbs, appear in the bone record not before the Early Jurassic, but a trackway from Greenland attests to their presence in the Late Triassic (trackway drawing and depth-color maps taken from [12] ). Both columnar-limbed and flexed-limbed sauropodomorphs thus coexisted for 20 million years. Silhouettes after [6] . Geologic time is from [20] . evolutionary innovations, for instance in foot anatomy, that are reflected in the track. The uncertainties have sometimes led to an unwarranted neglect of track evidence. Fossil tracks are essential for understanding of early quadrupedal sauropodomorphs, especially in light of the scarce body fossil record and the many evolutionary novelties in both the foot and hand that are potentially registered in tracks. Although McPhee and colleagues mention that tracks of quadrupedal prosauropods are present in the Late Triassic, especially of southern Africa, most of these tracks probably were not made by dinosaurs [9] . The only trackway widely agreed to originate from a quadrupedal prosauropod comes from the Late Triassic Lower Elliot Formation of Lesotho [9] [10] [11] . This trackway, called Tetrasauropus, was left by a large animal (hip height 2 m) that appears to have resembled Ledumahadi. Tetrasauropus shows a number of primitive features lost in sauropods, including the widely spaced forefoot impressions, consistent with the flexed limb posture inferred for Ledumahadi.
However, the track record also provides the earliest convincing evidence for the columnar sauropod-type stance and mode of locomotion, and it considerably predates both Ledumahadi and the earliest sauropod body fossils. The trackway is about 209 million years old and comes from the Late Triassic of Greenland [12] . The prints of both the forefoot and hind foot are located close to the midline of the trackway, indicating a columnar limb posture [12, 13] . These features do not appear in the body fossil record before the Early Jurassic, where they are found in early sauropods such as Vulcanodon from South Africa. The Greenland trackway shows evolutionary innovations of sauropods, such as the laterally deflected foot claws, and is practically indistinguishable from sauropod trackways from the later Mesozoic. The Greenland trackway thus suggests that sauropods were around in the Late Triassic, which is consistent with the phylogenetic evidence [6, 7] and shows that sauropods must have coexisted with bipedal as well as quadrupedal prosauropods such as the lessemsaurids. The new Argentinian giant now corroborates this view because it is of the same age of the tracks, Late Triassic, and could have left those Tetrasauropus tracks. This is also plausible because South Africa and Argentina were geographically close at the time.
Bone histological evidence [6, 7] also supports the systematic position of Lessemsauridae outside of Sauropoda because of the presence of regularly spaced growth marks in the long bones. Lessemsaurids combine the primitive growth stops with the fast-growing tissue of later sauropods, indicating that these animals also were intermediate in growth rate between, e.g., Plateosaurus and true sauropods which grew too fast to lay down growth marks [7, 14, 15] .
Regarding body size, McPhee and colleagues [6] are likely correct in stating that Ledumahadi was the largest animal of its time. However, the 12-ton estimate is only marginally greater than those for the contemporary or slightly younger [16] Vulcanodon and the much older Lessemsaurus, weighing in at 7-10 tons [7] . In addition, unpublished fossils [17] from the Lower Elliot Formation record a bipedal prosauropod giant of 10-15 tons. Finally, the track record also indicates that sizes similar to that of Ledumahadi were reached already in the Late Triassic [9, 12] . Columnar-limbed sauropods and flexed-limb prosauropods coexisted for the considerable time of at least 20 million years (Figure 1 ), and body size in sauropodomorphs did not increase after the end-Triassic extinctions but well before it. The extinction event thus does not seem to have affected this dinosaur lineage. After the extinction of flexedlimbed prosauropods about 190 million years ago, four legs were 'good' for another 125 million years until the end of the Cretaceous, and sauropods remained the dominant plant eaters [18] . But, as in Orwell's story, the claim that 'four legs are good, two legs are better' may be justified by the surviving dinosaurs, the birds. Bipedality, retained by all meat-eating dinosaurs, means that there is a pair of limbs that can be put to other good uses, such as catching dinner, waving at the girls and flying [19] .
